[Abstract] Sarcomeres, the smallest contractile unit of muscles, are arguably the most impressive actomyosin structure. Yet a complete understanding of sarcomere formation and maintenance is missing. The Drosophila indirect flight muscle (IFM) has proven to be a very valuable model to study sarcomeres. Here, we present a protocol for the rapid dissection of IFM and analysis of sarcomeres using fluorescently tagged proteins. Drosophila melanogaster is an effective genetic model organism to study muscle biology owing to its short life span, economical maintenance, and abundant available resources (Hales et al., 2015; Wangler et al., 2015) .
Materials and Reagents

Surgical blade (FEATHER Safety
2. Transfer flies to a custom-made agar plate using a fine brush. Concentrate all flies in the center of the plate.
3. Add 100 µl of Relaxing-Glycerol solution (see Recipes) to the flies using a previously cut pipette tip.
B. Cut half-thoraces
The main goal of this step is to split the thorax into two symmetric halves ( Figure 1 and Video 1).
This step is relatively easy, however take note not to crush the muscles. If the blade is dull, replace it with a new blade.
1. Use two fine forceps to remove the abdomen. Leave only the thorax and the head.
2. Place and align the thorax with the dorsal side facing your eyes.
3. Using a scalpel blade knife and a fast slicing movement cut the thorax in two symmetrical halves.
Cut the head out if still attached to the thorax. 5. Take the half-thoraxes with forceps and place them in a 1.5 ml microcentrifuge tube.
6. Add 100 µl of Relaxing-Glycerol buffer. formaldehyde fixation solution can also be used.
2. Incubate at room temperature for 45 min with slow agitation (~50 rpm).
Wash by replacing fixing solution with PBST (see Recipes). Incubate in PBST for 15 min under
slow agitation (~50 rpm). Repeat this step three times. Thoraces quickly sink to the bottom of a microcentrifuge tube.
E. Dissection of muscle fibers
The main goal of this step is to separate the DLM fibers from the carcass without damaging them ( Figure 3 and Video 2). Video 2 shows a detailed real-time dissection, see it before attempting to dissect the muscle fibers to get an idea of the overall process.
1. Transfer the thoraces to a glass Petri dish using a previously cut pipette tip.
2. Add enough PBST to just cover the tissue (excess liquid will make dissection challenging).
3. Connect the needles to the syringes to make two dissection needles.
4. Use two dissection needles to dissect the muscle fibers from the carcass (for details see Figure   4 and Video 2).
5. Separate the fibers as much as possible without tearing the fibers apart.
6. Transfer the fibers using a previously cut pipette tip back to a 1.5 ml microcentrifuge tube with PBST.
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4. Wash three times with PBST under slow agitation (~50 rpm).
5. Transfer the muscle fibers to a glass slide.
6. Dry the samples using a Kimwipe.
7. Add a drop of mounting media, compatible with fluorescent labelling. Cover with coverslip compatible with confocal microscopy.
8. Store at 4 °C.
G. Confocal microscopy
